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IImang geximum Ne 5

[ IpOrHO3UPOBAHME 110 MOJICIIM TAPHOM PETPECUM

‘I[OBCpI/ITeJ'IBHBIG HHTCPBAJIbI UIA CPCOIHCTO U
HHIWBUAYAJIBHOI'O IIPOI'HO34a

[IpoBepka HOPMATLHOCTH pacCpPECIICHUS

*MHOXECTBEHHAs JIMHEWHASA PETPECCUSA B CKAIISIPHOU U
MaTpUYHOM (popMax

*MeToa HauMEHBIITUX KBAJIPATOB U €r0 reOMETPUYECKas
MHTEPIIPETAUSA B MHOTOMEPHOM citydae. Cuctema
HOPMAJIbHBIX YPABHECHUH

*MaTpuyHO€E BhIpa)K€HHUE 11 BEKTOpPa OLIEHOK
KO3()(PUIITUEHTOB PErpeccuun



[MporHosnpoBaHMe No moAenu NnapHoOWu perpeccuu
Y. =p,+0 X, +&, i=1,..,n

IIporuos mia X — 9

n+l1

Yo =0l +F X, 0 +E,.

Yn+1 = /Bo +181Xn+1

OmmbKka WHIMBUAyAJIl BHOTO IIPOTHO3A
e =Y, =Y, =By L)+ X, (B=F)+¢,.,
var(e,,,) = var( B,) + X 7, var( f,) +
F2X,. cov( By, B+ var(2,.,) =




MporHo3npoBaHue No Mmoaenu NapHoOMn perpeccum

[ \
1 X X X . -X
var(e, )=0o. || —+— + ol Sonl
n 2 2 2
X, X, X,
1 (X . —-X)°
=o. |1+ i . )
n inz
i i=1 |




MporHo3npoBaHue No Mmoaenu NapHoOMn perpeccum
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MporHo3npoBaHue No Mmoaenu NapHoOMn perpeccum

JIOBEPUTEIb HBIM HHTEPBAJI U1 UHAWBUYAJIbHOI'O IMPOTHO3a

1_|_ (Xn+1 _X)2
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MporHo3npoBaHue No Mmoaenu NapHoOMn perpeccum

Y =P, +8 X, ,+ &, — MHIABAAYaAIl BbHBIM NPOTHO3
E(Y,.,)= P05y +FX,.

Y . =pB,+p.X, . —"cpemuuii" mporuos

OmmoOka "cpeanero" mOporHosa

€ a=EW,,)- Yn+1 = (b, - /80) T Xn+1(181_181) =
var( ®,,,) = var( ) + X, var( ;) +




MporHo3npoBaHue No Mmoaenu NapHoOMn perpeccum

JIOBEPUTEIIb HBIM UHTEPBAJI JJIs1 ' CPEIHETO'' IIPOTHO3a
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TecTupoBanue perpecCHOHHBIX
OCTATKOB HA HOPMAJbHOCTD
pacnpeaejieHUsA



MpoBepka HOpManbLHOCTU pacrnpeneneHns OCTaTKoB

BusyanbHbin aHanns

CpaBHeHUue rmcTtorpamMmmbl OCTaTKOB C FTMCTOrpaMmmMou

HoOpMarnbLHOro pacnpeaeneHus
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MpoBepka HOpManbLHOCTU pacrnpeneneHns OCTaTKoB

BusyanbHbin aHanns

Q-Q plot (Q-norm plot)
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MpoBepka HOpManbLHOCTU pacrnpeneneHns OCTaTKoB

Tecr Jarque-Bera
H,:e. ~N(, .
H,:e, & N(,.)

n

- (skz +i—(k—3)2j ~ 72(2)

Sk — skewness, k — kurtosis (HopMMpoBaHHbIe TPETUN U
YyeTBepPTbIN LEeHTPaNbHbIe MOMEHTbI)

1 & X, - X)° N I
sk = — ! . Gl = > (X,-X)?;
n; G > n;( ’ )

JB =

1 & X, - X)*
k= — 1
n; ¢’
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MpoBepka HOpManbLHOCTU pacrnpeneneHns OCTaTKoB

HepoctaTtok: TecTt Jarque-Bera npyumeHUM TONbLKO nNpwu
OonbLwoMm Yucrie HabnageHMN, Npyu Mmasriom criegyet
ucnonb3oBaTtb TecT LLlannpo — Yunka.

BecbMa nonynsapHbIM siBnsetTcqa tect KonmoropoBa-
CMunpHoBa nNpoBepKU HOPMaribHOCTM.

B 3TUX Tectax OCHOBHafA runote3a COCTOUT B TOM, YTO
OCTaTKm MMerT HOPpMaJibHOEe pacripegerieHue.

Ecnu p-value < a (BbiIOpaHHbIN YPOBEHb), TO OCHOBHas
rmnoTtesa oTBepraeTcs.
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MHoXecTBeHHasi NMHenHas perpeccus

Yi=Bg+ B Xqi+ ¥ B X+ €, 1=1,...,n-

obWmMn BNG MOAENN MHOXXECTBEHHOW perpeccum.
X1,--0 X — GaKTOPbI (HE3aBUCUMbIE MEPEMEHHbIE),
Y — 3aBMCMMadA nepemMeHHas,

€ — BO3MYLLLEHN],

N — YNCNO HabAtoAEHU.
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MHoXecTBeHHasi NMHenHas perpeccus

Y=0+0X, +..+ X, +&,i=1...n

O603Haunm
/YI\ /XH\ /Xkl\ /gl\
Y = Yz 9X1: X12 "”9Xk: sz e= &,
\J ) X1/ X ) &)

Toraa ypaBHeHWE perpeccmm MOXHO nepenncaTthb B
BEKTOPHOM BUAe

Y=Pg+ P Xt A B X te
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MHoXXecTBeHHas NIMHeNHasa perpeccus

Ecnu BBecTn marpuity Ha0moaeHn X pasmepa (nx(k+1)) u

BeKTOp KO3 duireHToB B pazmepa ((k+1)x1)

1 X, .. X, (3,
vo|l X, sz, B ,81,
1 X, .. X, V'S

TO YPaBHEHHUE PErPECCUN MOXKHO II€pEenucarb B MAaTpUYHOM BUJE:

Y = X[ +¢
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OueHeHHble 3Ha4YeHnAa 3aBUCUMOUN NepeMeHHON U
OCTaTKU perpeccumn

Y=ﬁ0+,81X1+...+ﬁka+g,

IBA IBIXlz_l_ +IBAkai9i:19'°°9n
=Y - K, =1,...,n
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MHK ana MHOXXeCTBEHHOW NMUHEUHOMU perpeccumn
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MHK ona mHOXeCTBEeHHOU JINHEUHOW perpeccum
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MHK ona mHOXeCTBEeHHOU JINHEUHOW perpeccum

RSS (B)=e'e=(Y — XB)' (Y — XB) =
=(Y' - XY - XB) =
=YY -BXY-YXS+ BXXp

(lgn)(;;i(k)(lﬁ) :|> (YXIB) — (YXIB)' _ ﬂX’Y

RSS(B)=Y'Y =2BX"Y + BX'X



Heobxoaumblie ycnoBua aKCTpemMyma, cuctema
HOpManbHbIX ypaBHeHUU n oueHka MHK

RSS(B)=Y'Y =2BX'Y + BXXS3

ORSSP) _ Hxy 4 2XXB =0
op
XXB=XY

B=(XX)'XY



JlocTaTo4yHOe ycrnoBue 3KCTpemMyma
RSS(B) =YY -2BX'Y + BXXS3
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H = =2XX




